T he aim of this revise is to charge the taking away of Al(III) ions from different solutions (Aqueous, Acidic and Basic) against modified chitosan. The result of a choice of parameters has been investigated by the following set adsorption method. The different variables calculated take in first concentration of the adsorbate, agitation time, adsorbent dosage, chemical kinetics, influence of temperature. The experimental data was fit well to the Freundlich isotherm. Thermodynamic parameters such as ΔH, ΔS and ΔG were calculated, representing that the adsorption was spontaneous and endothermic nature.
Introduction
Chitosan, as a normal polysaccharide, has reactive amino and hydroxyl groups in its linear polyglucosamine chains, can be used to functionalize and modify. However, conventional modification method using single chitosan crosslinking with glutaraldehyde generally leads to cut of practical group (-NH 2 -) and loading facility, its attracted to set up multifunctional chitosan-x which used in a lot of applications such as water treatment by using diethylenetriamine pentaacetic acid (DTPA) with satisfactory number of carboxyl groups on the backbones, is a generally used as chelating agent for heavy metal [1] . The aim of this learn [2] is to assess the taking away of Fe(III) ions from aqueous solutions against modified chitosan. The effect of different parameters has been investigated by the next batch adsorption method. The different variables studied take in initial concentration of the adsorbate, agitation time, adsorbent amount, kinetics, control of temperature. The new facts was fit well to the Freundlich isotherm. Thermodynamic parameters such as ΔH, ΔS and ΔG were calculated, representing that the adsorption was spontaneous and endothermic nature [2] . This learn [3] was performed to investigated the variables that control Fe(III) ions taking away in acidic and basic medium by modified chitosan. The quantity of Fe(III) ions adsorbed on the modified chitosan increases with increasing its first concentration, also the adsorption of ferric ions Fe(III) has been found to increase with an increase in temperature, this indicates an endothermic process. The positive value of (ΔS) suggested some structure change in adsorbent and adsorbate. The (+ΔH) further confirmed the endothermic nature of the processes. The (-ΔG) value for the Fe(III) indicates the spontaneous nature of the adsorption process [3] . Algerian's public manure action vegetation generates about 10 6 m 3 of manure slush yearly. Freshly, fast growth of wastewater action plants not including like notice to the action of the shaped slush has generated increasing concerns. Although the slush is more often than not incinerated or used as farming manure and could have various nutrients, there could also be damaging substances that make difficult slush organization. Therefore the taking away of pollutants as of the slush is needed by more habit. This article discusses the characteristics of drinkable water action slush containing high aluminum content. Also, an electro kinetic action is projected to take away aluminum from this slush by unstable the type of solution controlled in the cathode compartment and modifying the treatment time to optimize the efficiency of the process. Successful outcome were achieved where 60% of aluminum was collected on the cathode face with a consumed power about of 1000-2000 kWh kg -1 of slush mass. [4] .
In this learn [5] , a low-cost eco-friendly adsorbent was organized from Eucalyptus camaldulensis barks during chemical activation. The result of working variables that is original pH, sorbent dosage, original metal concentration, shaky rapidity and temperature on the aluminum taking away gain and uptake ability has been calculated. The best pH was found as 5.0 and the sorbent dosage5.0 g/L. Temperature effect proved the process to be endothermic. The investigational remarks were fixed to Langmuir and Freundlich isotherms where Langmuir proved to be a well again fit [5] . Pseudo-second order and intraparticle diffusion kinetic models were employed to the experimental data to verify the mechanism of sorption. The constants of isotherms and kinetic models were evaluated at different working conditions. From the thermodynamic studies, the activation energy was evaluated as 43.23 kJ mol -1 [5] . This learns attempts to bring in a process to take away Aluminum ions from drinking water and manufacturing effluents by active carbon through different grading as absorbent. Absorption of Aluminum ions were discussed in different conditions of Aluminum concentration, contact time, impact of electrolytes and pH on Aluminum ions absorbency. Both Freundlich and Langmuir isotherms used to examine the adsorption. Thermodynamics associations leading method, such as order of (∆G°), (∆S°) and the enthalpy of adsorption, were considered, which showed to Aluminum absorption on active carbon is an endothermic and spontaneous process [6] .
Experimental

Materials and methods
All the chemical used were of analytical grade, distilled water was in experimental [1, 2 and 3] 
Results and discussion
Classification OF MODIFIED CHITOSAN FTIR SPECTROSCOPY
The FTIR spectrum (a) of blended beads shows a wide band approximately 3600-3200 cm , improved hydrogen bonding compared that of chitosan or starch only. In the spectrum of starch and chitosan mix together, the amino group peak of chitosan shifted from 1634 to 1650.245 cm -1 . This fact pointed out that interactions were here between the hydroxyl group of starch and amino group of chitosan [7] [8] . In the spectrum of starch and chitosan mix together, the amino group peak of chitosan shifted from 1634 to 1634.5, 1636.3 and1636.7 cm -1 in low acidic medium (chart (d)), low basic medium (chart (f)) and aqueous medium (chart (d)) respectively.
X-ray Diffraction investigation (XRD)
The X-ray diffraction analysis for modified chitosan, the characteristic peaks at 2θ = 10° and 20° moved out, and a very weak and large peak centered at 2θ = 15° appeared Figure (h). This variation in XRD patterns weak and large peak centered at 2θ = 15° appeared Chart (g). This difference in XRD patterns between chitosan and modified chitosan should be attributed to the cross-linking reaction between chitosan and glutaraldehyde. In agreement with the result of previous studies [10] [11] [12] , the crystallinity of chitosan decreases after cross linking by starch and glutaraldehyde. This could be accredited to the bend of the strong hydrogen bond in original chitosan due to the exchange of hydroxyl and amino groups, which ably damaged the lateness of the filler of the new chitosan chains and resulted in the creation of vague modified chitosan. Lately, discovered to the merging of hydrophilic cross-linker into chitosan permitted the fusion of hydrogels with higher hydrophilicity [9] which is able to help the active surface area that plays a very important role in adsorption process in our study.
Scanning Electron Microscope (Sem)
The spongy structure of modified chitosan during this learn may here more adsorption sites for adsorbate, which usually supported the fact that starch glutaraldehyde-crosslinked chitosan has been usually useful in the uptake of heavy metals [13, 14] also medicine delivery [15] . In addition, modified chitosan with a higher total surface area and a more open pore composition could be invented to adsorbate Al(III), which may at least partially give details this cause that the adsorption by modified chitosan, but not solid chitosan. The slope and intercept of the linear plot of (C e /q e ) Verses (C e ) provide the values of Q o and k L respectively. In order to know the feasibity of the isotherm, the essential features of Langmiur model can be expressed in the terms of separation factor or equilibrium parameter R L , which was defined by Eq(3):
The values of R L show the shapes of isotherms to be either unfavorable ( [16] . The R L values for Al(III) were calculated and indicated that adsorption is even favorable for the higher metal ion concentration that have been investigated. The data of R L values the adsorbent is suitable adsorbent (modified chitosan) for the adsorption of Al(III) ions from aqueous solutions.
[2] By Fruendlich isotherm:
The freundlich mode is articulated as follows (Eq. 4):
The linearized form of Freundlich equation is given by (Eq. 5): (5) where k f and 1/n are typical constants instead of the adsorption ability and adso-rption strength of the system respectively. The linear plot between (ln q e ) verses (ln C e ) gives a slope which is like to the value of (1/n) and intercept is (ln k f ). The magnitude of 0<n<1 indicates the favorability of method of adsorption.
The adsorption parameters obtained from both the models were given in Table (1) . The investigational data were fixed well with Langmiur isotherm suggesting that the Al(III) adsorbed from monolayer treatment on the adsorbent surface. To smaller extent, the equilibrium data were also well described with the Freundlich model possibly due to the real heterogeneous nature of the surface sites involved in the process of adsorption and Table (1) . On the other hand, the equilibrium data were analyzed using Freundlich isotherm model and (R 2 ) values were projected. The value of (n) generally indicates that the adsorption capacity is only slightly suppressed at lower equilibrium concentrations. This isotherm does not see coming any saturation of the adsorbent by Al(III) ions; this endless surface coverage is expected to occur indicating multilayer adsorption on the surface. It can be concluded that the Langmuir isotherm was more suitable than Freundlich one as in most cases the correlation co-efficient was higher as seen in Table( 1) thus indicating the applicability of monolayer coverage of the Al(III) ions on the surface of adsorbent. This can be explained by the fact that the adsorbent have a high surface area for Al(III) ions adsorption. Therefore only monolayer adsorption occurred on their surface [18] .
Langmiur parameters Freundlich parameters
Q ̻ ○ (mg/g) b (L/mg) R L R² n k f (mg/g) R²
[3] By using Temkin and Pyzhev isotherm:
The Temkin and Pyzhev isotherm has usually been applied in the following (Eq. 6).
where (A T ) (L/g) and (b T ) (J/mol) are Temkin isotherm constants, (R) is the gas constant (8.314 J/mol) (T) is he absolute temperature.
The associated parameters are set in Table ( 2). (b T ) related to heat of adsorption. Values higher than 8 indicates strong interaction connecting Al(III) and adsorbent. but, higher value indicates presence of relatively stronger cohesive forces in between the adsorbent and Al(III).
The Dubinin-Radushkevich (D-R) isotherm [19] was as well engaged to find out the adsorption mechanism based on the potential theory assuming a heterogeneous surface. Dubinin-Radushkevich isotherm is articulated as follows (Eq.9):
The liner form was (Eq. 10):
log q e =log X m -βε (10) where (X m ) is the Dubinin-Radushkevich monolayer capacity (mg/g), (β) is a constant related to adsorption energy, and (ε) is the polanyi potential [20] which is related to the equilibrium concentration as follows in (Eq. 11): (11) where (R) is the gas constant (8.314 J/mol K) and (T) is absolute temperature A plot of (ln q e ) Vs (ε 2 ) as in gave a straight line of slope, (β) and intercept, (X m ) of unlike systems were evaluated. The variation in the free energy between the adsorbed phase and the saturated liquid adsorbate is referred to as the potential, a term first advanced by Polanyi [20] . In the present study Dubinin-Radushkevich isotherm constants, monolayer capacity (X m ) and adsorption energy (β) are tabulated in Table  ( 2). The magnitude of (β) is used to resolve the type of adsorption mechanism. When one mole of Al(III) ions is transferred the adsorbent surface, its value is higher than 8.0 KJ/mol which indicates chemical adsorption, the calculated values of (E) for the present study is higher than 8.0 KJ/mol for the adsorption of Al(III), which suggest that adsorption process onto the surface of the adsorbent modified chitosan is following chemical adsorption type. The adsorption kinetics of Al(III) ions as of liquid phase to solid is measured as a reversible effect with an equilibrium state being established between two phases. A simple pseudo first-order model was consequently used to associate the rate of reaction and expressed as follows (Eq. 12): (12) where (q e ) and (q t ) (mg/g) are concentration of Al(III) ions in the adsorbent at equilibrium and at time (t), respectively calculation and applying limit setting (t=0 to t=t) and (q t =0 to q t =q t ), the integrated from of (Eq. 12) becomes (Eq. 13):
TABLE 2. Adsorption isotherm parameters for Al(III) by modified chitosan.
Temkin parameters D-R parameters
log (q e -q t )=log qe -(k t /2.303)t------------- (13) Plots for (Eq. 13) were made for the Al(III) ions adsorption at diverse studied temperature. around linear hysterics were observed for the Al(III) ions, more than the complete series of shaking time explored and at all temperatures through low link coefficient as in Table ( 3), representing that the pseudo first organize kinetic model is not suitable for the here systems.
A pseudo second-order rate model is also used to explain the kinetics of the adsorption of Al(III) ion adsorbent materials. The differential equation for chemisorptions kinetic rate reaction is expressed as (Eq. 14):
where k 2 is the rate constant of pseudo secondorder equation, for the limit setting (t=0 to t=t) and (q t =0 to q t =q t ), the integrated from of (Eq. 14) becomes (Eq. 15):
Eq. (15) can be rearranged to find a linear form equation as Eq. (16):
The associations are linear, and the values of link coefficient (R 2 ), advise a strong link between the parameters and also give details that the process of adsorption of Al(III) ions follows pseudo second order kinetic model.
As of the consequences, it can be exposed that the value of the rate constant (k 2 ) were increased by increase in temperature the association coefficient (R 2 ) has an very high value, and theoretical (q e ) values agree with investigational ones. These outcome advise that the pseudo second-order adsorption mechanism is major and that the overall rate constant of each Al(III) ion appears to be controlled by the chemisorptions process. 
(B) Study The Intra-Paricle Diffusion Model (Weber-Marries) In Aqueus Solution:
At the near time Weber and Morris's and porediffusion is the most generally used models for studying the mechanism of adsorption. On the other hand, Weber and Morris's pore-diffusion model assumes that:
(i) The outer fight mass remove is only major for a very small time at the start of diffusion.
(ii)The path of diffusion is radial and the concentration.
(iii) The pore diffusivity is constant and does not vary with time, the pore diffusion parameter, kid ((mg/g min0.5) is expressed as (Eq. 17): (17) where (q t ) is the amount adsorbed (mg/g) at time (t).
The (k id ) values were obtained as in table (4) from the slope of the linear portions of the curve of unusual initial concentration of the Al(III) ions in aqueous solution. It can be seen that the plots possess multilinear portions; it indicates that the two or more steps influence the adsorption process. It was found that straight lines relate the points, the sharp first linear portion is due to the film diffusion and the second linear portion is due to the hole diffusion. Non-linearity of the plots had indicated the multi phase adsorption of toxic metal as Al(III) by the adsorbent. The extrapolation of the first linear portion gives the intercept equal to the limit layer thickness or film thickness. The values of intercept offer an idea about the limit layer depth such as the layer the intercept, the greater the limit layer effect.
(C) Study The Result Of Temperature And Calculaion Of Activation Energy (Ea) In Aqueus Solution:
The adsorption of Al(III) ions has been create to raise with an raise in temperature from (25 to 45 o C).The increase in adsorption ability of the adsorbent with temperature indicates an endothermic process as in table (5) .
The raise in adsorption with temperature my be attributing to either change in hole size of the adsorbent causing inter-particle diffusion within the pores or to enrichment in the chemical kinship of the Al(III) ions to the surface of adsorbent leading to some kind of chemical interaction to take during adsorption process which results into increase in adsorption ability. At higher temperature, the option of diffusion of solute inside the pores of adsorbent can not lined out as reposted by earlier workers [21] . The over outcome were more substantiated by the different thermodynamic parameters. Enthalpy change (ΔH), Entropy change (ΔS), Gibbs free energy change (ΔG) and Activation energy (Ea) evaluated for adsorption.
The result of temperature on adsorption is more definite by the vant Holf plots as based on the equations (18, 19, 20 and 21) [22] : (21) where (T) is absolute temperature in Kevin (K), R is gas constant (8.314 J/mol K) and k D is the distribution coefficient (ml/g). The thermodynamic parameters namely enthalpy change (ΔH) and entropy change (ΔS) can be calculated from the slope and intercept of straight line plotted by (ln k D ) versus (1/T). The Gibbs free energy change (ΔG) was determined. The obtained thermodynamic parameters (ΔH, ΔS, ΔG and Ea) were listed in Table (5) .
So the positive value of ΔS suggested some structure vary in the adsorbent and adsorbate. In fact, the positive value of enthalpy (ΔH) further established the endothermic nature of the processes, so increasing temperature supplied with a more favorable adsorption of Al(III) ions onto the adsorbent. The negative Gibbs free energy (ΔG) value for the metal adsorption process on the adsorbent indicates the spontaneous nature of the adsorption process.
Generally, The values of the change in enthalpy (ΔH) indicated that adsorption process of Al(III) is physical in nature [23] . The activation energy (Ea) was calculated by the linearized Arrhenius equation (eq. 22): (22) where (Ea) is the activation energy of adsorption (kJmol -1 ), (k) is the rate constant which control the process, (A) is Arrhenius constant, (R) is the ideal gas constant and (T) is the absolute temperature (K).
As of the pseudo second-order kinetic studies, k 2 is the rate constant which control the process, i.e (k) In this study, activation energy (Ea) value of different systems under study (KJ/mol) was obtained from the plot of (ln k 2 ) versus (1/T). In physical adsorption, the activation energy (Ea) usually more than 8.0 KJmol -1 , since the forces involved in chemical adsorption is high.
Chemical adsorption involves forces much stronger than in physical adsorption and the activation energy (Ea) is between (8.4) and (83.7) KJmol -1 [21] noted that chemical adsorption includes activated and non activated forms.
The consequences shows that the method is one of activated chemical adsorption and the positive value of the activation energy (Ea) optional that the rise in the solution temperature favors the Al(III) ions adsorption onto the modified chitosan
(III) Stduies Of Adsorption Processes For The Removal Of Chromium Al(Iii) By Modified Chitosan In Acidic Medium
The acidity ranging from 0.005 to 0.050 M HCl, aluminum ions Al(III) adsorption ability decreases. But, at higher acid molarities bad setting are set up to exist for adsorption, so, no adsorption happen. This drift was observed by earlier workers when investigative metal adsorption no different adsorbents [17] , and can be interpreted as follows. Under acidic conditions, as strong competition effect between H + and aluminum Al(III) caused by high concentration of H + leads to decrease amount of Al(III) powerless on the modified chitosan.
Also, at high acidic the function groups are present in protonated forms which have electrostatic disgust to aluminum ions (Al(III)) and are firm to giver their electron pair to coordinate with aluminum ions (Al(III)), thus weakening the complexation amid them and more decreasing the aluminum ions (Al(III)) adsorption capacity. With the decrease of solution acidity, due to the decrease of H + concentration, the war result between Al(III)(and/or Al(OH + ) and H + becomes weak, resulting in more Al(III) immobilized onto the modified chitosan. Basides, the combined H + ions gradually dissociate from functional groups at low acidity, attractive the complexation between Al(III) and the functional groups, so, raise of Al(III) uptake.
The relations between the amount of Al(III) adsorbed on modified chitosan and their equilibrium concentration solution were described by the adsorption isotherms as in Table  ( 
Langmiur parameters
Freundlich parameters The equilibrium adsorption data show that: (a) At low acid concentration the metal cations show in general strong uptake and high attraction with the modified chitosan environment. This actions is a famous for all adsorption processes. On the other hand, (b) with rising acid concentration the H + increase and more competes sites. The study of adsorption dynamics describes the solute uptake speed and clearly this rate controls the residence time of adsorbate uptake at the solid/solution line. The data of the kinetics of the removal of Al(III) by modified chitosan in acidic medium were analyzed using pseudo-first-order, pseudosecond-order and intra-particle diffusion kinetic models, respectively as in Table (7 and 8 ).
The relations are linear, and the values of link coefficient (R 2 ) propose a strong link between parameters and also give details that the method of adsorption of the metal ions Al(III) follows pseudo second-order kinetic models.
The thermodynamic assumptions of the top fitting isotherm offer near into the surface properties and mechanism of removing process. The thermodynamic parameters namely enthalpy change (ΔH) and the entropy change (ΔS) can be calculated from the slope and intercept of the straight line plotted by ln k D versus 1/T. The Gibbs free energy change (ΔG) we determined at 25, 35, 45 o C. The obtained thermodynamic parameters (ΔG, ΔH, ΔS and Ea ) were listed in Table (9) .
(Iv) Stduies Of Adsorption Processes For The Removal Of Chromium Al(Iii) By Modified Chitosan In Basic Medium
The adsorption data of the Al(III) complexes on modified chitosan in basic medium according to the Langmuir, Freundlich, Temkin and DubininRedushkevich (D-R) models as in the Table (10) .
The information of the kinetics of the removal of Al(III) by modified chitosan in basic medium were analyzed using pseudo-first-order, pseudosecond-order and intra-particle diffusion kinetic models, respectively as in Table (11 and 12 ).
In the studies of the kinetics of the removal of Al(III) by modified chitosan in basic medium at different temperature we obtained the thermodynamic parameters (ΔG, ΔH, ΔS and Ea) as illustrated in the next Table (13) . 
